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(54) [Title of the Invention] Printing Device, Printing Method and Recording Medium 
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[Objective] To provide high quality printing of images such as photographs and 
designs without using specialty paper. 

[Means to Achieve the Objective] The printing device comprises paper feed 
mechanism (601, 602) for feeding, recording medium (5), surface modifier printer head 
(Is) for applying surface modifier (20) to surface modification region (501) in which the 
surface of said recording medium fed by said paper feed mechanism is modified, and 
drying mechanism (7) for drying said surface modifier applied to said surface 
modification region. Printing images in the surface modification region enables high 
quality printing of images. The present invention enables high quality printing even with 
ordinary paper without using expensive specialty paper. 
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[Claims] 

[Claim 1] A printing device comprising: 

a paper feed mechanism for feeding a recording medium; 
- a surface modifier printer head for applying a surface modifier to a surface 
modification region in which the surface of said recording medium fed by said 
paper feed mechanism is modified; and 

a drying mechanism for drying said surface modifier applied to said surface 
modification region. 

[Claim 2] A printing device according to claim 1 which further comprises a printer 
head for printing on the surface of said recording medium including said surface 
modification region; wherein, after said surface modifier applied to the surface of said 
recording medium is dried by said drying mechanism, printing is next carried out on said 
recording medium including said surface modification region. 

[Claim 3] A printing device according to claim 1 which further comprises a printer 
head for printing on the surface of said recording medium including said surface 
modification region; wherein, after said surface modifier applied to the surface of said 
recording medium is dried by said drying mechanism, said paper feed mechanism first 
returns said recording medium to the pre-feed state, then re- feeds said recording medium, 
whereupon said printer head prints on said recording medium that is fed again from said 
paper feed mechanism, wherein the printing including printing on said surface 
modification region. 

[Claim 4] A printing device according to claim 1 wherein the determination of said 
surface modification region is based on the specific information for surface modification 
corresponding to the designation made by an operator. 

[Claim 5] A printing device according to claim 1 wherein if image information is 
contained in said printing information for printing by said printer head, the region on the 
recording medium corresponding to said image information is set as said surface 
modification information. 

[Claim 6] A printing device according to claim 1 wherein said surface modifier 
contains one or more types selected from the group consisting of a mixture of porous 
silica particles and alumina sol, a mixture of porous silica particles and alumina hydrate, 
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silica, bemrite [sic, boehmite?], a UV-absorbent, an antioxidant, and an extinction agent. 
[Claim 7] A printing device according to claim 1 wherein said printer head for 
printing is a printer head for color printing. 

[Claim 8] A printing method for a printing device which prints on a recording 
medium comprising a printing method provided with: 
a step of feeding a recording medium; 

a step of applying a surface modifier to the surface modification region where the 
surface undergoes modification on said recording media that is fed; 

a step of drying the surface modifier applied to said surface modification region; 

and 

a step of printing on said recording medium including printing on said surface 
modification region subsequent to the drying of said surface modifier applied to the 
surface of said recording medium, 

[Claim 9] A printing method for a printing device which prints on a recording 
medium comprising a printing method provided with: 

a step of feeding a recording medium in the predetermined feed direction; 

a step of applying a surface modifier to the predetermined surface modification 
region on said recording medium that is fed; 

a step of drying said surface modifier applied to said surface modification region; 

and 

a step of re-feeding said recording medium after said surface modifier applied to 
the surface of said recording medium is dried, wherein said recording medium is first 
returned to the pre-feeding state; and 

a step of printing the reefed recording medium that includes printing on said 
surface modification region, 

[Claim 10] A printing method according to claim 8 or 9 wherein the determination of 
said surface modification region is based on the specific information for surface 
modification corresponding to the designation made by an operator, 
[Claim 11] A printing method according to claim 8 or claim 9 wherein if image 
information is contained in the printing information for printing, the region on said 
recording medium corresponding to said image information is set as said surface 
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modification region. 

[Claim 12] A recording medium having a predetermined surface modification region 
coated with a surface modifier containing one or more types selected from the group 
consisting of a mixture of porous silica particles and alumina sol, a mixture of porous 
silica particles and alumina hydrate, silica, bemrite [sic, boehmite?], a UV-absorbent, an 
antioxidant, and an extinction agent. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to printing devices for 
personal computers, in other words, printers. Particularly, it relates to an improved 
printing technology wherein images such as photographs, etc, are printed on ordinary 
paper by applying a surface modifier only to a specific image region on the surface of the 
ordinary paper, thereby enabling high quality printing even with ordinary paper, 
[0002] 

[Prior Art] Lately, as inexpensive color printers became widespread, images such as 
photographs and designs created by personal computers have been printed by using color 
printers, 

[0003] A printing device (color printer) prints not only specified characters but also 
images such as photographs and designs in specified colors simultaneously on the 
printing sheet being fed, on the basis of printing information supplied from the personal 
computer (hereafter, image printing and character printing are collectively referred to as 
"printing"), 

[0004] However, when ordinary paper etc. were used as printing sheet for the recording 
medium, good quality images could not be printed due to the poor moisture absorbency 
and color development performance of the [recording] medium. 

[0005] For this reason, heretofore when high quality pictures, etc, need to be printed, it 
was common practice to use so-called specialty paper in place of ordinary paper in 
printing, where the paper surface was coated with a surface modifier, 
[0006] Note that specialty paper related inventions are described in, for example, 
Unexamined Patent Application Publication (Kokai) No. H6-48016A, Unexamined 
Patent Application Publication (Kokai) No. H6-255235A, and Unexamined Patent 
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Application Publication (Kokai) No. H7-6891 9A. 

[0007] However, since specialty paper is expensive in comparison to ordinary paper, it 
was uneconomical to use such expensive specialty paper to print pictures that occupied a 
very small section of the paper. 

[0008] Moreover, specialty paper is available on the market only in small quantities; 
many offices and homes normally do not have the paper on hand. Consequently, the use 
of color printers was hammered by many restrictions, such as that images such as 
photographs, etc. were printed on ordinary paper with the understanding that poor quality 
printing usually occurred; or that data which did not allow the use of these images had to 
be created, 
[0009] 

[Problems to be Solved by the Invention] The present invention was devised in view 
of the above-mentioned problems, and intends to achieve high quality printing without 
using specialty papers, 

[0010] That is ? the first objective of the present invention is to provide a printing 

technology which enables high quality printing of images such as photographs, designs, 

etc. even with ordinary paper without using expensive specialty paper by applying a 

surface modifier only to a specific region on the recording medium. 

[001 1] The second objective of the present invention is to provide a printing technology 

which enables high quality printing of images such as photographs, designs, etc. by 

allowing an operator to specify the region for high quality printing. 

[0012] The third objective of the present invention is to provide the printing technology 

in which, if images are contained in printing information, the image region is provided 

with high quality printing automatically, 

[0013] The fourth objective of the present invention is to provide a recording medium 
which enables much more affordable high quality printing as compared to conventional 
specialty paper if a [specific] region for high quality printing is determined. 
[0014] 

[Means to Achieve the Objectives] The invention as described in claim 1 is a printing 
device comprising a paper feed mechanism for feeding a recording medium; a surface 
modifier printer head for applying a surface modifier to a surface modification region in 
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which the surface of said recording medium fed by said paper feed mechanism is 
modified; and a drying mechanism for drying said surface modifier applied to said 
surface modification region. 

[0015] The invention as described in claim 2 is a printing device according to claim 1 
which further comprises a printer head for printing on the surface of said recording 
medium including said surface modification region; wherein, after said surface modifier 
applied to the surface of said recording medium is dried by said drying mechanism, 
printing is next carried out on said recording medium including said surface modification 
region. 

[0016] The invention as described in claim 3 is a printing device according to claim 1 
which further comprises a printer head for printing on the surface of said recording 
medium including said surface modification region; wherein, after said surface modifier 
applied to the surface of said recording medium is dried by said drying mechanism, said 
paper feed mechanism first returns said recording medium to the pre-feed state, then re- 
feeds said recording medium, whereupon said printer head prints on said recording 
medium that is fed again from said paper feed mechanism, wherein the printing including 
printing on said surface modification region. 

[0017] The invention as described in claim 4 is a printing device according to claim 1 
wherein the determination of said surface modification region is based on the specific 
information for surface modification corresponding to the designation made by an 
operator. 

[001 8] The invention as described in claim 5 is a printing device according to claim 1 
wherein if image information is contained in said printing information for printing by 
said printer head, the region on the recording medium corresponding to said image 
information is set as said surface modification information. 

[0019] The invention as described in claim 6 is a printing device according to claim 1 
wherein said surface modifier contains one or more types selected from the group 
consisting of a mixture of porous silica particles and alumina sol, a mixture of porous 
silica particles and alumina hydrate, silica, bemrite [sic, boehmite?], a UV-absorbent 9 an 
antioxidant, and an extinction agent, 

[0020] The invention as described in claim 7 a printing device according to claim 1 
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wherein said printer head for printing is a printer head for color printing, 
[0021] The invention as described in claim 8 is a printing method for a printing device 
which prints on a recording medium comprising a printing method provided with a step 
of feeding a recording medium; a step of applying a surface modifier to the surface 
modification region where the surface undergoes modification on said recording media 
that is fed; a step of drying the surface modifier applied to said surface modification 
region; and a step of printing on said recording medium including printing on said surface 
modification region subsequent to the drying of said surface modifier applied to the 
surface of said recording medium. 

[0022] The invention as described in claim 9 is a printing method for a printing device 
which prints on a recording medium comprising a printing method provided with a step 
of feeding a recording medium in the predetermined feed direction; a step of applying a 
surface modifier to the predetermined surface modification region on said recording 
medium that is fed; a step of drying said surface modifier applied to said surface 
modification region; and a step of re-feeding said recording medium after said surface 
modifier applied to the surface of said recording medium is dried, wherein said recording 
medium is first returned to the pre-feeding state; and a step of printing the re-fed 
recording medium that includes printing on said surface modification region, 
[0023] The invention as described in claim 10 is a printing method according to claim 8 
or 9 wherein the determination of said surface modification region is based on the 
specific information for surface modification corresponding to the designation made by 
an operator. 

[0024] The invention as described in claim 1 1 is a printing method according to claim 8 
or claim 9 wherein if image information is contained in the printing information for 
printing, the region on the recording medium corresponding to said image information is 
set as said surface modification region. 

[0025] The invention as described in claim 12 is a recording medium having a 
predetermined surface modification region coated with a surface modifier containing one 
or more types selected from the group consisting of a mixture of porous silica particles 
and alumina sol ? a mixture of porous silica particles and alumina hydrate, silica, bemrite 
[sic, boehmite?], a UV-absorbent, an antioxidant, and an extinction agent. 
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[0026] 

[Best Mode to Carry Out the Present Invention] Next, the best mode to carry out the 

present invention is described with reference to the drawings. 

[0027] <Embodiment 1> Embodiment 1 of the present invention involves an 

inkjet printer provided with the surface modifier coating mechanism in which surface 

modification is set by the computer end. 

[0028] (Overall Configuration) As shown in Fig. 1, the inkjet printer of this 
embodiment is provided with inkjet printer head 1, main body 2, tray 3, discharge port 4, 
roller 6 (601, 602), heater 7, connector 9, control circuit 10, and [manual] operating 
button 1 1 . 

[0029] As magnified in the oval marking in the figure, inkjet printer head 1 comprises 
heads Is, lc 5 lm, and ly wherein each of them has the same structure. However, each 
head imparts different subject material, Inkjet printer head 1 is provided with motor 101 , 
as shown in Fig. 3, to be able to move in transverse directions of paper 5. 
[0030] Head Is is a surface modifier printer head which imparts a surface modifier 
through nozzle 1 00s in response to the surface modification signal supplied from control 
circuit 10. Heads lc, lm s and ly are printer heads for printing, which corresponds to the 
printing signal supplied from control circuit 10: Head lc imparts cyan color ink through 
nozzle 100c, head 1m imparts magenta color ink through nozzle 100m, and head ly 
imparts yellow ink through nozzle 1 OOy, respectively. 

[0031] Each head 1 (s, c, m, y) comprises nozzle plate 101, pressurizing chamber-board 
102, vibration membrane 103, and case 105, as shown in Fig. 2. 

[0032] Nozzle plate 101 is provided with nozzle lOOx (where x is any one of s, c, m, and 
y. The same is true for the following description). Pressurizing-room board 102 is 
provided with cavity 102a, side wall 102b, and common channel 102c to enable filling of 
any one of the materials fed from an ink tank (not illustrated) consisting of a surface 
modifier, cyan ink, magenta ink and yellow ink. Vibration membrane 103, which is 
provided with a thin film element (not illustrated), can deform in response to signals from 
control circuit 10 comprising surface modification signal and printing signals for cyan, 
magenta color 7 and yellow. Case 105 is provided with pressurizing chamber-board 102 
having nozzle plate 101 and vibration membrane 1 03 attached thereto to be able to 
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interlock with pressurizing chamber-board 102, 

[0033] Therefore, each head is configured so that the deformation of vibration membrane 
103 that occurs in response to the signal from control circuit 10 increases pressure in 
cavity 1 02a causes the above-mentioned material to be imparted through nozzle 1 OOx. 
[0034] In this embodiment, a printer head is supposed to be of the inkjet type, However, 
it may be of another inkjet type which imparts ink by building up ink pressure by 
generating air bubbles while raising ink temperature. 

[0035] Black ink is not used in this embodiment to simplify the description of the present 
embodiment. Naturally, however, another head which imparts black ink droplets may be 
used to print black vividly. 

[0036] Referring again to Fig. 1, main body 2 is a case for inkjet printer 1 in which roller 
6 (601, 602) is arranged at a position to which paper 5 can be fed from tray 3; inkjet 
printer head 1 is arranged at a position so that it can make a pass across paper 5 fed by 
roller 6; and heater 7 is arranged at a position which allows heater 7 to heat prints etc. 
printed by head 1 on paper 5 respectively, 

[0037] Tray 3 is configured so that it can feed paper 5 to roller 6 before printing. 
[0038] Discharge port 4 is configured so that paper 5 is discharged therethrough when 
printing on page 5 is completed. 

[0039] Paper 5 is a recording medium. Not only ordinary paper but also any medium that 
is subjected to color printing of photographs and designs (e.g. OHP sheet) may be used as 
a recording medium. 

[0040] Roller 6 (601, 602 and motor 600 as shown in Fig. 3) is a paper feed mechanism. 
As control circuit 10 outputs a drive signal, paper 5 is fed in the direction toward 
discharge port 4 or in the opposite direction. 

[0041] Heater 7 is a drying mechanism which can generate heat as control circuit 10 
outputs a heating signal. The temperature of paper 5 is set so that it is raised by heating 
to a degree which is sufficient to dry a surface modifier. 

[0042] Connector 9 is configured so that a printer cable (not illustrated) which supplies 
the printing information outputted by a computer device (not illustrated) can be 
connected thereto. For example, the Centronics protocol regulates the [connector] pin 
arrangement so that a general purpose computer can be connected thereto. 
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[0043] As shown in Fig. 3, control circuit 10 comprises CPU 1000, ROM 1001, RAM 
1002, input circuit 1003, output circuit 1004, input circuit 1005, and bus 1006. 
[0044] CPU1000 outputs: (A) a drive signal to motor 600 to enable rollers 601 and 602 
to operate as a paper feed mechanism; (B) a heating signal to enable heater 7 to operate 
as a drying mechanism; (C) a drive signal to motor 101 to allow head Is to operate as a 
surface modifier printer head; (D) a surface modification signal to enable head 1 s to 
operate as a surface modifier printed head; (E) a printing signal to enable heads 1 c, 1 m, 
and 1 y to operate as printer heads for printing. Note that, in this embodiment, 
information for printing transferred from a computer is collectively referred to as the 
"printing information" while signals outputted from a control device 10 to heads 1c, 1m, 
and ly are collectively referred to as "printing signals". 

[0045] ROM 1001 can store the operation program of CPU1000- RAMI 002 is not only a 
temporary memory region required for the CPU1000 operation but also can be a storage 
for printing information supplied via connector 9. Input circuit 1003 can supply an 
operating signal from operating button 1 1 to CPU 1000. Output circuit 1004 can supply a 
drive signal, heating signal, drive signal, surface modification signal, and printing signal 
from CPU 100 to motor 600, heater 7, motor 101, head 1 s, and heads lc ? lm, and ly, 
respectively. Input circuit 1005 can output the printing information supplied from 
connector 9 to bus 1006, CPU 1000, ROM 1001, RAM 1002, input circuit 1003, output 
circuit 1004, and input circuit 1005 can be mutually connected via bus 1006. 
[0046] Referring to Fig. 1 again, an operator can operate buttons 1 1 to output an 
operating signal for a specific content of the system operation to input circuit 1 003 . 
[0047] In other words, the inkjet printer of the present invention comprises: a paper feed 
mechanism (roller 6 and control device [sic, circuit] 10) for feeding a recording medium 
(paper 5), a surface modifier printer head (head Is, motor 101, and control device 10) for 
applying a surface modifier to the surface modification region in which the surface of 
said recording medium fed by said paper feed mechanism is modified; and a drying 
mechanism (heater 7 and control device 10) for drying said surface modifier applied to 
the surface modification region. 

[0048] The manifestation modifier contains one or more types selected from the group 
consisting of a mixture of a porous silica particles and alumina sol, a mixture of porous 
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silica particles and alumina hydrate, silica, and bemarite [sic, boehmite], a UV-absorbent, 
an antioxidant, and an extinction agent, 

[0049] Particularly, a surface modifier having the following composition is preferable. 
[0050] 1) Ink made by combining the mixture of porous silica particles and alumina sol 
(the mean particle diameter of 2~50|um, average pore diameter of 8-50nm, pore volume 
0.8 ~ 2.5cc/g) with a binder, 

[0051] 2) Ink containing silica and boehmite in the composition comprising 0.5 ~ 3.0% 
by weight of boehmite, and 0. 1 - 0.4% by weight of silica with respect to 1 part by 
weight of boehmite. 

[0052] 3) A mixture of said ink as described in 1) or 2) further comprising a UV- 
absorbent, an antioxidant, and an extinction agent to improve light resistance and color 
development performance, 

[005 3] Moreover, it is desirable that a surface modifier ink have a viscosity of 10c or less, 
more preferably, about 3cP. This is because, at a high viscosity, surface modifier ink will 
not allow a nozzle to impart straight; at an excessively low viscosity, surface modifier ink 
tends to be soaked into ordinary papers resulting in an unfavorable layer, and drying of 
the ink takes time. 

[0054] Furthermore, as to dispersibility, a dispersion of particles having a mean particle 
diameter of 1 jam or less is preferable. If particles are dispersed too much, the surface 
modifier may coat the section other than the image region. 

[0055] (Description of Printing Method) Next, the printing method for the printing 
device of Embodiment 1 is described. As shown in Fig, 4, the printing method of the 
present invention comprises: a step of feeding a recording medium (Paper 5) (SI); a step 
of applying by using head Is and control device 10 a surface modifier to the surface 
modification region on the recording medium that is fed (S2); a step of drying the surface 
modifier applied to said surface modification region by using heater 7 and control circuit 
10 (S3); a step of printing on said medium including printing on said surface modification 
region by using the heads 1c, lm, and ly and the control circuit 10 subsequent to the 
drying of said surface modifier applied to the surface of said recording medium (S4). 
The details of the embodiment are described concretely below. 

[0056] The Inkjet printer of this embodiment prints according to the printing information 
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sent from the computer connected to the printer via the connector 9, The printing 
information has two modes in which the specific information for surface modification to 
designate the surface modification is included in the printing information (mode 1); and 
the aforementioned specific information for surface modification is not included but the 
surface modification region is set by the printer side (mode 2). 
[0057] Now, assume that an operator creates a document by using a word processor 
installed in a computer and the computer instructs the computer to print the document 
that was created. Also assume that this document is a catalog, as illustrated in Fig. 7 3 
which includes text 503, logo 502a and pictures 502b and 502c. The logo and 
photographs are supposed to be inserted as image data (bit map data). 
[0058] In the computer end, if printing is designated, the computer starts a printer driver 
program for the aforementioned inkjet printer to convert the document information 
created by the word processor to the printing information which can be printed by the 
aforementioned inkjet printer, and outputs the printing information to the aforementioned 
printer. 

[0059] When the document information contains the image data, the printer driver 
program creates a specific information for surface modification designating a surface 
modification region on paper 5 corresponding to the image, and outputs either by 
separating the specific information for surface modification from the usual printing 
information or by appending it to the printing information for output. The specific 
information for surface modification includes a command for surface modification of the 
paper and the region information which designates the position on the paper for surface 
modification. Note that the specific information for surface modification may be 
outputted with the printing information at the same time, or it may be outputted prior to 
the printing information. 

[0060] On the other hand, if the specific information for surface modification is sent from 
a computer, CPU1000 of control circuit 10 stores the information in RAM1002, and 
executes surface modification on the basis of the information (Step S2). 
[0061] Note that if the document information contains image data as mentioned above, a 
computer may designate the specific information for surface modification, or an operator 
may designate the surface modification option. That is, an operator may designate the 
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region he or she wants to make high quality printing by using an input device of a 
computer regardless of photographs or designs. In this case, the computer creates the 
specific information for surface modification designating the region on the paper where 
the surface undergoes modification and outputs the information to a printer. This method 
is effective even for the text data designating, for example, title regions, etc, that must 
look much more tastefully [than other regions] . 

[0062] Alternatively, an operator may forcefully invalidate the surface modification 
regardless of the specific information for surface modification sent from a computer by 
operating input device II. This is effective for test printing, etc. which is carried out 
simply to check contents that are printed on so-called scratch paper. 
[0063] Step SI (Paper Feeding): Control circuit 10, which received the printing 
information, feeds paper 5 to main body 2 by rotating rollers 601 and 602 in accordance 
with the code designating the first page of the document for printing or a page break in 
the printing information. If a command for surface modification is issued for the page to 
be printed, control circuit 10 enables heater 7 to heat so as to prepare head Is for 
imparting a surface modifier. 

[0064] Step S2 (Applying Surface Modifier): If a command for surface modification is 
issued, rollers 601 and 602 and head 1 s are driven until head 1 s is located on the surface 
modification region on the basis of the region information designating a specific region 
for surface modification, then, surface modifier 20 is imparted by head Is according to a 
surface modification signal As surface modifier 20 is imparted, surface modification 
region 501 is formed on paper 5, This surface modification region 501 is the region in 
which images are printed, as shown in Figs, 5 and 6 

[0065] Step S3 (Drying): If a command for drying is issued, control circuit 10 enables 
heater 7 to heat. By heating surface modification region 501, heater 7 promotes drying of 
the surface modifier. Although heating temperature depends on the surface modifier 
composition, about 80 is preferable. The drying time of about 120 seconds is also 
preferable. This is because, if the drying temperature is too high or the drying time is too 
long, deterioration of quality or deformation of paper may occur; if the drying 
temperature is too low or the drying time is too short, the surface modifier may not dry 
sufficiently. 
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[0066] Step S4 (Printing): When heater 7 finish drying, control circuit 10 outputs a 
printing signal to heads lc, Im> and ly, and also outputs a drive signal to motor 101 to 
print the entire surface of paper 5 including the surface modification region. At this time, 
images 502 such as photographs and designs are printed on modification region 501 on 
the basis of the image data. Text, etc. are printed together with images. For example, in 
Fig. 6 printed are image 502 in the form of photograph, description of the photograph 503, 
and the date on which the photograph was taken printed under the photograph. 
[0067] As shown in Fig. 7, in the catalog printed according to the procedure described 
above, design [sic, logo] 502a showing a company name and photographs 502b and 502c 
are printed on the surface modification region, and description of the photographs 503 are 
printed directly on ordinary paper. Since the design [sic, logo] and photographs are 
printed on surface modification region 501, the same high quality printing as that on 
specialty paper can be achieved. 

[0068] As described above, in Embodiment 1, since the inkjet printer is provided with a 
surface modifier printer head and a control circuit for applying surface modifier by said 
printer head, when the surface of ordinary paper needs to be modified, the image printing 
region can undergo surface modification to provide high quality printing. This 
embodiment is particularly effective when a quick-drying surface modifier is used. 
[0069] The section which underwent surface modification in the manner mentioned 
above demonstrates high quality printing with excellent color development, color 
reproducibility, uniform dot shape, uniform concentration of high density dots with sharp 
edges due to the bleeding-resistant characteristic of the section. 
[0070] Moreover, mixing a surface modifier with a UV-absorbent or an antioxidant 
provides the surface modifier with excellent image preservation performance in terms of 
weather resistance (mainly ozone resistance), light resistance (especially ultraviolet rays), 
water resistance, as well as age-induced bleeding resistance. 

[0071] Furthermore, doing so also makes it difficult for paper to curl [sic, warp], and 
allows the surface modified layer to peel. 

[0072] Embodiment 2> In the above-mentioned Embodiment 1, the printing 
information sent from a computer contained the specific information for the surface 
modification and the inkjet printer end performed printing on the basis of the printing 
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information. In this Embodiment 2, the mode in which the surface modification region is 
set by the printer end (mode 2) using the same configuration as that of Embodiment 1 is 
described. 

[0073] The configuration of Embodiment 2 is the same as that of Embodiment 1; 
therefore, its description is omitted. 

[0074] If the surface modification region is set by the printer end, a computer outputs the 
document information to a printer as it is. That is, it prints text data as text data while 
printing image data as image data without including the specific information for surface 
modification. 

[0075] On the other hand, if image information is contained in the printing information 
sent from the computer, CPU 1000 of control circuit 10 of the printer of the present 
embodiment generates the data for surface modification at the position on paper 5 
corresponding to the image data and store the data in ROM 1 002. This data contains the 
specific information for the position on the paper where the surface undergoes 
modification in the same manner as the above-mentioned specific information for surface 
modification. 

[0076] Note that whether to perform the surfece modification may be designated by an 
operator using a computer, In other words, an operator may be allowed to set the 
validation or invalidation of surface modification in the printer driver program and to 
output a validation- or invalidation-command to a printer. The printer of the present 
embodiment sets the surface modification only on the basis of the validation-command. 
[0077] The surface modification may be invalidated forcefully by operating input device 
1 1 of a printer, regardless of whether the printing information contains the image data, 
[0078] Except the surface modification setting, the printing method remains the same as 
that of Embodiment 1 described above; therefore its description is omitted. In the step in 
which a surface modifier is applied (equivalent to the above S2), control circuit 1 0 
executes application of a surface modifier in accordance with the position information for 
the surface modification region which was set by RAM 1002 itself. 
[0079] As described above, according to Embodiment 2, contents of the printing 
information are determined by the printer end ? and a surface modifier is applied if the 
surface modification is allowed. As a result, an ordinary computer, in which the printer 
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driver program dedicated to the printer of the present embodiment is not installed, can be 
used for printing. 

[0080] <Embodiment 3> In the above Embodiment 1, printing took place subsequent 
to the application of the surface modifier as is. However, in Embodiment 2, paper [5] is 
first returned to the pre-feed state, 

[0081] The configuration of Embodiment 3 remains the same as that of Embodiment 1; 
therefore, its description is omitted. The surface modification region may be set either on 
the basis of the specific information for surface modification sent from a computer as in 
Embodiment 1 or by enabling the printer itself to recognize the image data as in 
Embodiment 2. 

[0082] Next, the printing method of the present embodiment is described with reference 
to Figs. 8 through 10. 

[0083] Steps SI 1 — SI 3 (Feeding, Applying a surface modifier, and Drying): These steps 
are the same as Steps SI — S3 of Embodiment 1 described above. 
[0084] Step S14 (Re-winding): After surface modification region 501 is dried 
completely, control circuit 10 reverses the rotary motion of roller 6 and returns paper 5 
first to the feed-start position. 

[0085] Step SI 5 (Re-feeding): Paper 5 which was returned by rewinding [roller 6] is re- 
fed. At this time, control circuit 10 prepares heads lc 5 lm, and ly for printing. 
[0086] Step S16 (Printing): This printing [step] is the same as step S4 of Embodiment 1 
described above, 

[0087] Note that in Step SI 4, instead of returning paper 5 to its home position by 
rewinding [roller6], paper 5 provided with a surface modification region may be first 
discharged through discharge port 4. In this case, an operator must reset paper 5 
provided with the surface modification region in tray 3, and designate printing whenever 
he or she wants to carry out printing. This method is effective when drying of a surface 
modifier is time consuming or when one wants to carry out high quality image printing 
by using a printer other than that of the present invention which can carry out the surface 
modification. 

[0088] Moreover, a printer, which is equipped only with surface modification head Is but 
not heads lc, lm, and ly, may also be used. That is, a printer may be dedicated to the 
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formation of a surface modification region. The printer of this type allows images, text, 
etc. to be printed by a printer which does not provide the surface modification process, 
[0089] Furthermore, paper having a specific region wherein a surface modifier is applied 
only to the region may be made available in the market. By specifying the position on 
paper to which images are fitted in advance, a third party can carry out high quality 
printing with ordinary paper having a region where the surface undergoes modification 
by using someone else's computer and printer. Since a surface modifier is applied only 
to a small section of the paper, high quality printing can be achieved more affordably on 
ordinary paper as compared to specialty paper. 

[0090] As described above, according to embodiment 3, paper is returned by rewinding a 
roller and re-fed for printing after the application and drying of a surface modifier; 
therefore, [this method] is particularly effective when drying of a surface modifier is time 
consuming. 
[0091] 

[Effects of the Invention] According to the present invention, high quality printing of 
images such as photographs, designs, etc. can be achieved even with ordinary paper 
without using expensive specialty paper 

[0092] That is, according to the present invention, since a surface modifier is applied 
only to a specific region on a recording medium, high quality printing of images such as 
photographs, designs, etc, can be achieved. 

[0093] According to the present invention, an operator himself or herself specifies the 
region to carry out high quality printing, enabling high quality printing of images such as 
photographs, designs, etc. 

[0094] According to the present invention, if images are contained in printing 
information, the image region is provided with high quality printing automatically. 
[0095] According to the present invention, if the determination of a [specific] region for 
high quality printing is made, a recording medium which enables more affordable high 
quality printing than conventional specialty paper can be provided. 
[Brief Description of the Drawings] 

[Fig. 1] This is a perspective view of the inkjet printer (printing device) of the present 
invention. 
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[Fig. 2] This is an exploded perspective view of the inkjet printer head of the present 
invention. 

[Fig. 3] This is a block diagram of control circuit 1 0. 

[Fig. 4] This is process drawing explaining the manufacturing method of Embodiment 1 . 
[Fig. 5] This is a top view of the paper having a coated surface modification region. 
[Fig. 6] This is a top view of the paper on which an image is printed. 
[Fig. 7] This is an example of printed material (catalog). 

[Fig. 8] This is a process flow diagram (Sll — SI 3) of the manufacturing method of 
Embodiment 3. 

[Fig. 9] This is a process flow diagram (S14) of the manufacturing method of 
Embodiment 3. 

[Fig. 10] This is a process flow diagram (S15 ? SI 6) of the manufacturing method of 

Embodiment 3. 

[Description of Symbols] 

1 — Inkjet printer head 

Is — Surface modification printer head 

lc 3 1m, ly- printer heads for printing 

101 — motor (for surface modification; a part of printer heads for printing) 

5 -- Paper (recording medium) 

600 — Motor (paper feeding mechanism) 

601, 602 — Rollers (paper feeding mechanism) 

7 — Heater (drying mechanism) 

1 0 « Control circuit 

11— Input device 
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[Fig 1] 
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[Fig- 3] 

10 : Control circuit 
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[Fig. 4] 
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[Fig. 5] 
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[Fig. 6] 
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[Fig. 8] 



[Fig. 10] 
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[Fig. 9] 
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the Japanese and English languages. The translation of unexamined patent application 
publication No. H10-278379 is to the best of my knowledge an accurate and complete 
translation of the copy before me in the Japanese language. 
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